Hepatic stellate cells activated by acidic tumor microenvironment promote the metastasis of hepatocellular carcinoma via osteopontin.
Extracellular pH of solid tumor is generally acidic due to excessive glycolysis and poor perfusion. But whether acidic tumor microenvironment influenced the stromal cells infiltrating in tumor remains unknown. As the predominant progenitor of stromal cells in liver, the number of activated hepatic stellate cells (HSCs) was found positively correlated to the acidification level in the tumor tissues of HCC patients in our study. Whereas, in vitro acidic culture condition and in vivo co-implanting xenograft model were adopted to study the response of HSCs and its influence on HCC progression. HSCs were activated under acidic culture condition depending on the phosphorylation of cellular signal-regulated kinase (ERK). Acidity-activated HSCs promoted HCC metastasis in vitro and in vivo. Osteopontin (OPN) excretion from HSCs was increased under acidic condition and proved to promote the migration of HCC cells. Furthermore, the expression level of OPN was significantly associated with myofibroblasts and the combination of α-SMA with OPN was a powerful predictor for poor prognosis of HCC patients. Activation of HSCs in acidic tumor microenvironment represents a novel mechanism for HCC metastasis and provides a potential therapeutic strategy for HCC.